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Abstract 
 
The exfoliative vaginal cytology, vaginoscopic examination of vaginal mucosa and progesterone profiles were recorded in 
an attempt to identify the ideal time of breeding in bitches. A total of 18 anestrus bitches were selected and divided into 03 
groups (Control, CABG and eCG groups). The bitches in control group did not receive any treatment and exhibited estrus. The 
estrus was induced with Cabergoline (CABG) and equine Chorionic Gonadotropin (eCG) in the other two groups of bitches. In 
control group, higher percentage of superficial cells (89.94 ± 0.64) and lower percentage of intermediate (7.30 ± 0.77) and 
parabasal  cells  (2.76  ±  0.30)  were  characteristic  vaginal  cytological  changes  during  estrus.  Vaginoscopic  examination  of 
CABG group of bitches revealed that the vaginal mucus was creamy and paper white with angular shrinkage during estrus. In 
eCG group of bitches, the plasma progesterone concentration was 1.55 ± 0.19 ng/ml on day 8.00 ± 0.71 of proestrus. The 
conception rates were 66.66, 83.33 and 83.33 per cent in Control, Cabergoline and eCG groups, respectively. The litter size 
varied from 3.50 + 1.12 to 4.83 + 0.83 in the three groups.  
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نور￿￿￿ور￿￿ا نو￿روھ ز￿￿ر￿و ل￿￿￿￿ا ￿ط￿￿ ￿￿و￿￿￿ا تار￿￿￿￿او ￿￿￿￿￿￿ا ر￿ظ￿￿￿ا  :  ل￿￿￿￿￿ا ت￿￿ط￿￿
 د￿￿ ب!￿￿ا ث￿￿إ   
  
 ￿￿ ￿￿ يد￿ر
1   ، سإ ￿￿ ￿￿   و￿ار
2  ، سإ ￿￿   وار
1   و   رآ ￿￿ ￿￿   وار
1   
  
1   ￿ عر￿  ،د￿￿￿ا ،ر￿￿￿ارد￿￿￿ار ،￿￿رط￿￿￿ا مو￿￿￿ا ￿￿￿￿ ،ناو￿￿￿ا ر￿￿￿
2   ￿ا ￿￿￿￿￿ ،يرط￿￿￿ا بط￿ا ￿￿￿￿ ￿￿￿￿￿ ،س￿￿ارط ،￿￿￿￿   
 
￿(!￿￿ا   
  
 ￿ط !￿ ￿ ￿و￿"￿ا تار ￿$￿￿او ،% ￿￿￿￿￿ا ر￿ ظ￿￿￿￿￿ ت￿ 'و￿￿￿ا ءار ￿إ م ￿ ،ب* ￿￿ا ث￿ ￿ا ىد ￿ ل !￿￿￿￿￿ ب !￿￿￿￿ا ت .و￿ا ن￿ ￿￿￿￿ ￿ ￿و￿￿￿ %￿
مد￿￿￿ نور￿!￿ور￿￿ا نو￿روھ ز￿￿ر￿ س￿￿.و ل￿￿￿￿ا  .  ر￿￿￿"ا م￿ 18    ن￿ ر￿￿1 ق￿3 مد4 ￿￿￿￿ %￿ ￿￿￿￿ 180   ث*￿ 5￿ا ت￿!.و ￿￿و￿    6￿￿￿￿￿
) ￿  4و￿￿￿ ل  ￿￿ ت￿  ￿￿￿ ت !  .( 5  ￿و1ا ￿ 4و￿￿￿￿ا :   ق￿  3￿ا رو  ￿ظ 5 ￿￿ ج*  4 ي1 6  8"￿ م  ￿ % ￿￿ا ةرط￿  !￿ا ￿  4و￿￿￿  . ￿  ￿￿￿￿￿ا ￿  4و￿￿￿￿ا  :
 لا ماد"￿!￿￿ ت￿￿و4 (Cabergoline) .   ت￿￿و4 د:￿ ￿￿￿￿￿￿ا ￿4و￿￿￿￿ا ￿￿أ   ماد"￿!￿￿   % ￿￿"￿ا %￿￿3￿￿ا نو￿رو￿￿ا   (eCG)  .  ص ￿￿￿ا ل* " ن ￿و
￿￿ا ر￿ظ￿￿￿￿￿ ￿ %￿￿￿  ةر ￿￿ ل* " ￿￿ 8او ￿￿اوز وذ ش￿￿￿￿ا 6￿ ض￿￿أ %.رو و ر￿ظ￿￿ا %￿اد3. %￿￿￿￿ ل￿￿￿￿ا ط￿"￿ نا ن￿￿￿ ￿￿￿￿￿￿ا ￿4و￿￿￿￿
ق￿3￿ا  . ةرط￿!￿ا ￿4و￿￿￿ تر￿ظأو   ) 5￿و1ا  (  ￿ ￿*"￿ا ن ￿ ￿ ￿￿￿4 ￿￿ !￿ ت ظ￿و￿ ث￿￿ ق￿3￿ا ةر￿￿ ل*" ل￿￿￿￿ا ￿ط! ￿￿*"￿ ةز￿￿￿ تار￿$￿
 ￿￿￿ط  !￿ا ) 89.94   ±   0.64  (  ن  ￿ ل  .أ ￿￿  !￿و  ￿￿ط  !و￿ا ￿  ￿*"￿ا ) 07.30   ±   0.77  (  ￿￿  !￿!1ا ب  ￿￿ ￿  ￿*"￿ا ك￿ذ  ￿و ) 2.76   ±   0.30  .(  ￿  ￿أ
 مد￿￿￿ نور￿!￿ور￿￿ا ز￿￿ر￿ ن￿￿ د:￿ ￿￿￿￿￿￿ا ￿4و￿￿￿￿ا 1.55   ±   0.19    مارAو￿￿￿  /  مو￿￿ا %￿ ل￿ 8.00   ±   0.71   ق￿3￿ا ل￿. ￿￿ ةر￿￿ ن￿  .  ت￿￿￿
 ب￿'"Bا ب!￿ 66.66  %  ، 83.33  %  و 83.33  % ￿او 5￿و1ا 6￿￿￿￿￿￿￿ %￿او ￿￿ا 5 ￿4 ￿￿￿￿￿￿او ￿￿￿￿￿  .  ن￿ ￿ د ￿￿او￿￿ا دد 4 ف ￿￿"او 3.50   ±  
01.12    5￿ا 4.83   ± 83.0   ￿￿*￿￿ا 6￿￿￿￿￿￿ا %￿ .   
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Introduction 
 
There  is  a  considerable  variation  in  the  time  of 
ovulation  in  relation  to  the  onset  of  serosanguinous 
discharge  of  early  proestrus  in  bitches.  This  is  often  not 
understood  by  dog  breeders  and  they  frequently  impose 
standard mating regimes upon their bitches. These regimes 
usually involve a plan for breeding at a predetermined or 
defined number of days after the onset of vulval "bleeding". 
As  a  result  of  this,  many  bitches  are  often  mated  at  an 
inappropriate  time,  and  this  constitutes  the  commonest 
cause of apparent infertility in bitches (1). There are several 
investigative  methods  for  identifying  the  optimal  mating 
time  including  examination  of  exfoliated  vaginal  cells, 
vaginal  endoscopy  and  measurement  of  plasma 
progesterone concentrations.  
Vaginal cytology is a simple technique that can be used 
by practitioners to characterize stages of the reproductive 
cycle of the bitch (2). Vaginoscopy is a useful diagnostic 
procedure for evaluating the nature and extent of changes in 
vaginal mucosa  (3).  Hence  the  present  study  is  aimed  to 
suggest  breeding  time  based  on  vaginal  cytology, 
vaginoscopy and progesterone profile.  
 
Materials and methods 
 
Eighteen  bitches  of  Labrador  and  German  shepherd 
breeds  in  anestrus  stage  were  utilized  for  the  study.  The 
bitches were assigned randomly to three groups so that each 
group consisted of six bitches. The bitches, which did not 
exhibit estrus for more than 180 days were considered as 
‘anestrus’  condition.  Control  Group:  Six  bitches  were 
utilized  as  untreated  controls.  CABG  Group:  Six  bitches 
were subjected to induction of estrus by using Cabergoline 
(Cabgol, Sun Pharmaceutical Industries, Mumbai, India) at 
a dose of 05 µg / kg body weight orally (administered once 
daily)  until  the  detection  of  proestrual  bleeding.  eCG 
Group: Six anestrus bitches were subjected to induction of 
estrus  with  the  eCG  (Folligon-  Intervet  International, 
Boxmeer, Netherland) at a dose of 20 IU/kg body weight 
I/M for 05 consecutive days and on day 05 injected with 
hCG  (Chorulon  -  Intervet  International,  Boxmeer, 
Netherland) at a dose of 500 IU I/M.  
The vaginal smears were collected every alternate day 
from control whenever the bitches entered into proestrus till 
the day of diestrus for the purpose of determining the stage 
of  estrous  cycle.  The  vaginal  smears  were  stained  with 
geimsa stain (4, 5).  
The bitches which responded to Cabergoline treatment 
were  subjected  to  vaginoscopic  examinations  at  02  days 
interval  starting  from  day  0  of  proestrus  till  first  day  of 
diestrus  /  pregnancy.  The  change  in  the  mucosal  colour, 
mucosal  contours  and  profiles  in  the  mucosal  folds  were 
recorded vaginoscopically (6). 
In eCG treated bitches, the plasma was collected on day 
1 of proestrus and thereafter every alternate day till early 
estrus. The progesterone profile was estimated by ELISA 
method (United Biotech Inc, 110 Pioneer ways, California). 
The estrus bitches in control group were mated as per 
the vaginal cytology (5) whenever the 80 percent cornified 
epithelial cells appeared and there after 3
rd day. The bitches 
which  responded  to  Cabergoline  treatment  were  mated 
whenever the shrinkage of vaginal mucosa with angulation 
(7)  was  observed  and  thereafter  3
rd  day.  The  bitches 
responded for eCG were mated whenever the progesterone 
profile  was  more  than  1  ng/ml  thereafter  3
rd  day.  The 
pregnancy was diagnosed by ultrasonography after 30 days 
of mating. 
The data was subjected to statistical analysis (analysis 
of variance – ANOVA) with Microsoft excel 2003 version. 
 
Results and discussion 
 
The vaginal smears collected from the control bitches 
revealed  that  the  superficial  cells  appeared  in  higher  per 
cent  during  proestrus  (65.30  ±  1.40)  which  was  further 
increased  to  still  higher  per  cent  during  estrus  (89.94  ± 
0.63). Thereafter the superficial cells decreased in numbers 
during diestrous (18.52 ± 0.94) and anestrous (12 ± 0.70) 
phases of estrous cycle. The per cent of intermediate cells 
was  observed  in  almost  equal  number  during  proestrous 
(25.17± 1.17), diestrous (29.77 ± 1.98) and anestrous (28.38 
± 1.44) phases of estrous cycle. But these cells were very 
less  in  number  (7.30  ±  0.77)  in  the  bitches  during  the 
estrous  phase  of  the  study.  The  parabasal  cells  were 
predominantly noticed during diestrus (51.71 ± 1.05) and 
anoestrus  (58.92  ±  1.37  percent).  They  appeared 
occasionally  during  proestrous  (9.53  ±  0.29)  and  estrous 
(2.76 ± 0.30) phases of the estrous cycle (Figure 1). 
Similar  exfoliative  vaginal  cytological  changes  in 
bitches during proestrus were observed by (2,4,8,9). This 
might be due to increased concentration of estradiol which 
caused thickening of the vaginal mucosa and proliferation 
of  cell  layers.  As  the  mucosa  thickened  the  surface  cells 
changed  in  size,  shape  and  staining  characteristics  and 
became larger,  irregularly  shaped and  ultimately  anuclear 
(10). The neutrophils could not enter into the vaginal lumen 
during proestrus due to thickening of vaginal mucosa, but 
abundant RBCs could enter into lumen by diapedesis due to 
estrogenic  effect  (5).  During  diestrus,  the  progesterone 
levels remained at high concentration resulting in sloughing 
of vaginal epithelium. The number of cell layers decreased, 
deeper cells were uncovered and as a result, the per cent of 
anuclear  cells  decreased  (10),  with  higher  numbers  of 
neutrophils as noticed (5). The background on the vaginal Iraqi Journal of Veterinary Sciences, Vol. 25, No. 2, 2011 (51-54) 
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smears  appeared  dirty  during  proestrus  because  of  the 
presence  of  cellular  debris  and  mucin  as  noticed  by 
Feldman and Nelson (5). But during estrus, the background 
        
        
 
Figure 1: Exfolaitive vaginal cytology during different phases of estrous cycle in bitches. A. Proestrus (RBC and Parabasal 
cell).  B.  Estrus  (Superficial  cells).  C.  Diestrus  (Intermediate  cells  and  Neutrophils).  D.  Anestrus  (Parabasal  cell).
 
 
 
Figure 2. Vaginoscopic images during different phases of estrous cycle in bitches. A. Proestrus (edematous and round vaginal 
folds). B. Estrus (crenulation). C. Diestrus (banded hyperemic angulations). D. Anestrus (no angulations). 
 
was clear (10). During anestrus, the background of smear 
was dirty which is as per the previous reports (5). 
Endoscopy  examination  of  the  vaginal  mucosa  of 
bitches  of  CABG  group  appeared  pink  in  colour  and 
congested  but  without  any  mucosal  shrinkage  during Iraqi Journal of Veterinary Sciences, Vol. 25, No. 2, 2011 (51-54) 
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proestrus.  During  this  period,  the  edematous  folds  were 
found to be having rounded profiles. This might be due to 
thickening  of  mucosal  epithelium  and  edema  within  sub 
mucosa due to the effect of increased estradiol levels which 
in  turn  led  to  retention  of  water  in  the  vaginal  mucosa 
during proestrus. The onset of shrinkage of vaginal mucosa 
without  angulations  correlated  with  the  onset  of  estrus 
which  might  be  due  to  decreased  levels  of  estradiol  and 
consequent withdrawal of water from the vaginal mucosa. 
Dense  creamy  or  paper  white  mucosa  with  angulated 
shrinkage  during  estrus  was  noticed  which  become 
increasingly  sharp  in  profile.  This  indicated  the  fertile 
period  in  bitches.  Cessation  of  mucosal  shrinkage  during 
diestrus and flat vaginal mucosa during anestrus might be 
due  to  low  levels  of  estradiol  (Figure  2).  Similar  studies 
were  also  carried  by  others  (4,8-10).  The  plasma 
progesterone  level  was  0.37  ±  0.07  ng/ml  first  day  of 
proestrus and it was recorded as 1.55 ± 0.19 ng/ml on day 
8.00  ±  0.71  of  proestrus  in  eCG  treated  bitches.  Similar 
trend in progesterone profile during proestrus was noticed 
(2,8).  The  increased  progesterone  levels  prior  to  estrus 
indicate the luteinization of preovulatory follicles which is 
a characteristic physiological feature in bitches (11-13) and 
also supported by histological evidence of luteinisation in 
the developing follicles prior to LH surge (15).  
High per cent of superficial cells were appeared on day 
10.67 ± 1.84 from first day of proestrus. The per cent of 
bitches  conceived  were  66.66  which  were  bred  based  on 
vaginal cytology. The shrinkage of vaginal mucosa without 
angulation  was  appeared  on  day  09.00  ±  1.58  and 
maximum shrinkage with angulations (crenulations) noticed 
on day 10.80 ± 2.08 after the onset of proestural bleeding in 
Cabergoline treated bitches. The per cent of conception was 
83.33  in  Cabergoline  treated  bitches.  The  increase  in 
progesterone profiles noticed on day 08.00 ± 0.71 after the 
onset of proestrual bleeding in eCG. The per cent of bitches 
conceived were 83.33. 
The litter size was 4.83 ± 0.83, 03.50 ± 1.12 and 04.33 ± 
0.99  in  Control,  CABG  and  eCG  group  of  bitches, 
respectively which is in line with other studies (14,16). 
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